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learning curve associated with laparoscopic ureterolithotomy performed for upper ureteral
stones.
Materials and methods: The medical data of 50 patients who had undergone retroperitoneal
laparoscopic ureterolithotomy between June 2010 and March 2013 were retrospectively
analyzed. To assess the learning curve, patients were divided into two groups: Group A
(the first 25 cases) and Group B (the last 25 cases). In Group A, double J stents were placed
in 17 patients, whereas in Group B 15 patients received double J stents. In Group A, three
ports were placed in nine patients and four ports in 16 patients. In Group B, three ports were
placed in 20 patients and five patients had four ports. The patients were compared accord-
ing to demographics, operative time, stone size, complications, hospital stay, and
transfusion.
Results: The mean age for Group A was 47.8  14.13 (21e72) years and that for Group B was
44.2  14.98 (22e78) years. Mean operative times were 106.4  38 (55e210) minutes and
70.76  30.4 (30e180) minutes for Groups A and B, respectively (p < 0.05). The mean hos-
pital stay was 7.12  4.47 (3e22) days and 4.04  2.05 (2e12) days for Groups A and B,
respectively (p < 0.05). The mean stone size was 20.12  5.18 (12e30) mm and
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92 H. Ercil et al.Conclusion: In our study, as staff experience (in performing laparoscopic retroperitoneal ur-
eterolithotomy) increased, operative time, length of hospital stay, and complication rates
have correspondingly declined.
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reserved.1. Introduction
The application of laparoscopic surgery in the treatment of
urinary system stone diseases, which are as old as mankind,
began in the second half of the past century. The first
retroperitoneoscopic investigation was completed by Bar-
tel1 in 1969 through the observation of the retro-
peritoneoscopic area after the insertion of a short
endoscope through the flank incision and the base of the
retroperitoneoscopy was laid. Wickham2 in 1979 was the
first to perform retroperitoneal laparoscopic ureter-
olithotomy. Laparoscopic ureterolithotomy is indicated in
failed extracorporeal shock wave lithotripsy (ESWL) or in
patients with large and impacted ureter stones who had
previously received ureteroscopic treatment.3 Laparo-
scopic ureterolithotomy has been preferred more in recent
years because it is less invasive, is more cosmetically suc-
cessful, and requires a shorter duration of hospitalization
compared to open ureterolithotomy.4
A total of 50 patients with impacted upper urinary tract
calculi underwent elective retroperitoneal laparoscopic
ureterolithotomy between June 2010 and March 2013. The
aim of the present study was to evaluate the learning curve
and experiences by comparing the first 25 consecutive pa-
tients with another group of 25 consecutive patients, and to
provide an insight for urologists who have recently begun
performing laparoscopic surgery.2. Materials and methods
The medical records of 50 patients, who underwent retro-
peritoneal laparoscopic ureterolithotomy between June
2010 and March 2013 because of a large impacted proximal
ureteral stone (12e30 mm), were retrospectively reviewed.
The data of the first 25 consecutive patients (Group A) were
compared with the data of the next 25 consecutive patients
(Group B). All patients were operated on by the same
surgeon.
The ureter can be divided into upper, middle, and lower
segments. The upper ureter extends from the renal pelvis
to the upper border of the sacrum. The patients with distal
or midureteral stones, patients who underwent trans-
peritoneal laparoscopic ureterolithotomy, patients pre-
senting with a second stone in the same ureter, and
pediatric patients were excluded from the study. Laparo-
scopic ureterolithotomy is indicated in failed extracorpo-
real shock wave lithotripsy (ESWL) or in patients with large
and impacted ureter stones who had previously received
ureteroscopic treatment.3 In Group A, five patients had a
history of unsuccessful ESWL, two patients had anunsuccessful URS, and 18 patients had impacted stones. In
Group B, there were five patients with unsuccessful ESWL,
three had unsuccessful URS, and 17 had impacted stones.
Routine surgical tests were conducted on the patients,
and all patients were evaluated with direct urinary system
radiography (DUSG), ultrasonography, and/or computerized
tomography (CT) prior to the operation. The size of the
ureter stones were evaluated as the largest diameter of the
stone in DUSG. The patients who had nonopaque stones
were evaluated according to the size of the stone that was
measured in CT.
In Group A, the stone was located in the right ureter in
11 patients and in the left ureter in 14 patients. In Group B,
the stone was located in the right ureter in 13 patients and
in the left ureter in 12 patients (Table 1). In Group A, four
ports were placed in 16 patients, and three ports were
placed in nine patients. In Group B, four ports were placed
in five patients, and three ports were placed in 20 patients.
The double J (DJ) stent is not routinely inserted in patients
undergoing a laparoscopic ureterolithotomy procedure at
our clinic. The decision to insert a DJ stent is made in the
postoperative period for patients with stones large enough
to slightly traumatize the ureter and for patients having
problems in suture placement that would lead to urinary
leakage. The DJ stent is inserted through ureterocystoscopy
under local anesthesia in patients with prolonged urine
drainage in the postoperative period. On postoperative Day
1, patients with opaque stones were evaluated with direct
urinary system graph (DUSG), and patients with nonopaque
stones were evaluated with low-dose noncontrast CT. The
urethral catheters were removed 48 hours later in patients
who had no drainage in the postoperative period. If no
drainage was present after the removal of the catheter, the
drainage tube was removed, and the patient was dis-
charged. The DJ stents that were inserted were removed 21
days after the date of discharge, under local anesthesia
with cystoscopy.
2.1. Operation technique
After the insertion of a nasogastric tube and urethral
catheter under general anesthesia, the patients were
placed in the semiflank position prior to the procedure. The
retroperitoneal laparoscopic procedure was conducted on
all patients. The surgery was performed via three ports.
After entering the retroperitoneum with a blunt dissection
and an incision of 15 mm, 1e2 cm below the tip of the 12th
rib, a retroperitoneal area was formed with a balloon
dissector of 1000 cm3 (Pajunk Medizintechologie, Geisin-
gen, Germany). After the removal of the balloon, a Hasson
trocar was inserted from the same incision. Under a
Table 1 Demographic characteristics and statistical comparison of the two groups.
Group A (n Z 25) Group B (n Z 25) p
Mean age (y) 47.80  14.13 44.20  14.98 0.39
Sex (male/female) 15/10 18/7 NA
Mean follow-up period (mo) 35.56  9.11 15.32  3.00 NA
Stone side (right ureter/left ureter) 11/14 13/12 NA
Mean BMI (kg/m2) 26.70  1.42 26.68  1.56 0.96
Mean stone size (mm) 20.12  5.18 19.44  4.44 0.62
Mean hospital stay (d) 7.12  4.47 4.04  2.05 0.003*
Mean operation time (min) 106.40  38 70.76  30.40 0.001*
Number of ports 16 patients 4 ports/9 patients 3 ports 5 patients 4 ports/20 patients 3 ports 0.001*
Mean blood loss (mL) 85.08  14.45 42.72  9.63 < 0.001*
*p < 0.05 is statistically significant.
BMI Z body mass index; NA Z not applicable.
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inserted under optical view. When required, a fourth trocar
of 5 mm was inserted for dispensing. After trocar insertion,
the intra-abdominal pressure was maintained at
12e15 mmHg for perioperative pneumoperitoneum.
The ureter was found by taking the psoas as base and
dissecting the Gerota’s fascia to the medial. The stone was
accessed by following the ureter. After dissection of the
ureter by passing to the upper part of the stone, a proximal
Babcock was placed and the ureter was cut above the stone
by pure cut electrocauterization with needle point laparo-
scopic electrode. The stone that was removed from the
ureterwasplaced inside anorgan and tissue retrieval bag and
laid on the psoas for extraction. DJ stents were placed into
the ureter by inserting into the laparoscopic port. The inci-
sion was closed using 4e0 polyglactin interrupted sutures.
Two or three sutures were placed along the incision line that
was found on the ureter of all patients. In all cases, a
drainage tube was inserted in the lodge. The subcutaneous
incision was closed with absorbable sutures, and the skin
incision was closed with nonabsorbable sutures.
2.2. Statistical analysis
Statistical analyses were performed using SPSS version 20.0
software (SPSS Inc., Chicago, IL, USA). The Student t test
was used for parametric variables, the ManneWhitney U
test was used for nonparametric variables, and p < 0.05














Total 11 (44) 3 (12) 0.013*
Data are presented as n (%).
*p < 0.05 is statistically significant.3. Results
The demographic data of the patients in the two groups,
data related to the surgery, and statistical comparisons are
presented in Table 1. The procedure resulted in retroperi-
toneal stone expulsion in four patients in Group A, and the
efforts spent to locate the stone prolonged the operation
time. The Babcock forceps was placed in the proximal
ureter in both groups; however, the stone migrated into the
kidney in one patient. A flexible cystoscope (Karl-Storz
11272C115.5 FR, Karl Storz, Tuttlingen, Germany) was
advanced through the laparoscopic port into the ureter via
ureterolithotomy, in line with the kidney, and the stone wasremoved by grasping with the basket. Open surgery was not
necessary in the two groups, and none of the patients
required blood transfusion. The procedure was regarded as
unsuccessful if the patient required additional interven-
tion. Accordingly, the success rate was 80% in Group A and
96% in Group B, and the success rate was found to be sta-
tistically similar in the two groups (p > 0.05). Ureteral
avulsion, retroperitoneal hematoma, bowel injury, vascular
injury, or mortality did not occur in the two groups. None of
the patients developed herniation during the follow-up
period. Prolonged urine drainage was observed in three
patients in Group A owing to postoperative urine leakage
from the anastomosis site. One of these patients had a DJ
stent in place, and the renewal of the stent on post-
operative Day 7 stopped urinary drainage. The lumen of the
removed DJ stent was seen to be obstructed with encrusted
material. In the other two patients, urine drainage stopped
after the placement of a DJ stent. In Group B, one patient
had prolonged urine drainage owing to urine leakage in the
early postoperative period. Urine drainage in this patient
stopped after placement of a DJ stent on postoperative Day
9. A DJ stent was placed in 17 patients in Group A and in 15
patients in Group B. Three patients in Group A in a follow-
up period of 35.56  9.11 months and one patient in Group
B in a follow-up period of 15.32  3 months developed
ureteral stenosis. Eleven patients (44%) in Group A and
three patients (12%) in Group B developed complications,
and there was a significant difference between the groups
in terms of the rate of complications (p < 0.05; Table 2).
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Laparoscopic surgery is performed in situations where ESWL
and endourological techniques are inadequate or unsuc-
cessful, and in the presence of other accompanying pa-
thologies and abnormalities in addition to the stone
disease.5,6 In recent years, by the development of flexible
ureteroscope and fine needle laser lithotripters, the
application ratio of open or laparoscopic surgical methods
in the treatment of large and impacted stones has
decreased.2 The European Association of Urology 2013
guideline emphasizes that laparoscopic surgery should be
prioritized in centers in which there is adequate experience
in laparoscopy.5 Laparoscopic ureterolithotomy can be
performed via the transperitoneal or the retroperitoneal
approach.7,8 The advantages of a transperitoneal approach
are as follows: it provides a larger surgical field; the organs
such as the spleen, liver, and colon can be accessed; and it
provides better maneuverability as the distance between
the port locations is sufficient. In the retroperitoneal
approach, although there is difficulty to work in a limited
and narrow area, the duration of hospitalization and
complication rates are generally low and retroperitoneal
interventions could be easily performed in abdominal sur-
geries.9 Furthermore, the low risk of urine leakage into the
peritoneal cavity, low risk of peritonitis, low rates of peri-
toneal irritation caused by CO2, and lower nonsteroidal
anti-inflammatory drug requirements are among the ad-
vantages of retroperitoneal laparoscopic ureter-
olithotomy.10,11 The studies have reported a shorter length
of hospital stay in patients operated on with the retroper-
itoneal approach, but surgical success rates were similar
between the two approaches.12 Although the first ureter-
olithotomy cases in our clinic were conducted by the
transperitoneal approach, in the following course, we
preferred the retroperitoneal approach because of its ad-
vantages. The most significant difficulty in the retroperi-
toneal approach was the intensity of the fat tissue within
the Gerota’s fascia. There was difficulty finding the ureter
within the fat tissue. Some authors report that the ureteral
stent, which is inserted prior to the procedure, may be
helpful in finding the ureter.13 In the current study, a ure-
teral stent was not inserted in the patients prior to the
procedure. By increasing the number of cases and our
experience, it became easier to find the ureter and the
duration of surgery was shortened significantly in the last 25
cases when compared to the first 25 cases.
Generally, from three to six ports are required for
laparoscopic surgery. With the increase in the number of
ports, the risk of bleeding, organ damage, herniation, and
cosmetic concerns also increase.14,15 During follow-up,
herniation was not observed in any patient. When laparo-
scopic surgery is compared to open surgery, they were
found to be similar in terms of duration of surgery and
bleeding, whereas laparoscopic surgery was found to be
superior in terms of number of analgesic days, duration of
hospitalization, duration of healing, and cosmetic results.16
In our patients, the use of nonsteroidal anti-inflammatory
drugs alone was sufficient for pain management, and no
narcotic analgesic was required in any patient. There ap-
pears to be a significant learning curve for the laparoscopicprocedure, and the training for this technique requires
careful observation and intense efforts.17
Fan et al18 performed laparoscopic ureterolithotomy and
compared the data of the first 20 consecutive patients with
the data of the next 20 consecutive patients, and the au-
thors evaluated their learning curves and experiences. They
concluded that laparoscopic ureterolithotomy was an
effective and safe procedure, offering a short learning
curve and shortening of the operation time with increased
experience.18
In the studies by Chong et al,19 Avital et al,20 and Hati-
poglu et al,21 consecutive patients were divided into two
groups according to chronological order, and operation
time, length of hospital stay, and complications were
compared between the groups in terms of first and last
cases. They reported significant decreases in the operation
time, length of hospital stay, and perioperative complica-
tions in the latter groups, and improvement in the surgical
outcomes with increasing experience. In the present study,
a case series of 50 patients was divided into two groups to
compare the first 25 consecutive patients with the next 25
consecutive patients, and the authors evaluated their own
learning curve and experiences. Operation time, length of
hospital stay, and the rate of complications were signifi-
cantly lower in the 25 consecutive patients in the latter
group. These results are consistent with those reported in
the literature.
In a series of laparoscopic ureterolitotomy including 74
patients, El-Moula et al22 performed retroperitoneal inter-
vention in 66 patients and reported a surgical success rate
of 94.6%. At the end of the study, they reported that
laparoscopic ureterolitotomy is an effective and safe sur-
gical procedure in large stones that did not benefit from
ESWL.22 Although all stones were removed in the current
series of patients, additional intervention was required
because of retroperitoneal stone expulsion in four patients
and migration of the stone into the kidney in one patient in
Group A. Likewise, one patient in Group B required addi-
tional intervention owing to migration of the stone into the
kidney. Open surgery was not performed in patients
requiring additional intervention. Accordingly, the success
rate was 80% in Group A and 96% in Group B.
The rate of lack of stones in laparoscopic ureter-
olithotomies is generally 100%, and the rate of open surgery
is low. Open surgery is indicated in the case of migration of
the stone to the kidney, intra-abdominal organ damage,
and the loss of pneumoperitoneum. The most common
postoperative complication is ureteral urine leakage. The
ureteral stricture can be seen at a rate of 20% as a late
complication.23e25
In our series, open surgery was not indicated in any of
the cases; a total of four ureteral stricturesdthree (12%) in
Group A and one (4%) in Group Bddeveloped in the late
postoperative period. Urethral stricture can be seen in 20%
of patients as a late complication.23e25 In our groups, we
encountered urethral stricture at a mean of 5 months in
Group A and 3 months in Group B. The rate of ureteral
stenosis was similar to that reported in the literature in the
first 25 consecutive patients; however, this rate was lower
than that reported in the literature in the latter 25
consecutive patients. The present study suggests that the
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and learning curve. The low rate of ureteral stenosis in the
current cases was attributed to the placement of a DJ
stent, which contributed to the rapid recovery of the ureter
in the postoperative period and decreased the likelihood of
developing stenosis during this period. In a series of 101
patients, Gaur8 reported the mean duration of hospitali-
zation as 3.5 days and mean duration of surgery as 79 mi-
nutes. In the series of Gaur,8 ureteral avulsion developed in
one patient, prolonged urine leakage after the operation
was seen in 20 patients, and open surgery was indicated in
eight patients. According to the results of the study, it was
shown that laparoscopic ureterolithotomy can be safely
used in large ureter stones impacted in the mucosa, for
which ESWL and endourological techniques were ineffec-
tive or in patients with a solitary kidney.8
5. Conclusion
Proximal ureteral stones that cannot be otherwise treated
with ESWL or endoscopic methods can be treated with
retroperitoneal laparoscopic ureterolithotomy owing to the
low complication rates, shorter length of hospital stay, and
high success rate. According to the current results, opera-
tion time, length of hospital stay, and the rate of compli-
cations decrease with increasing experience with
retroperitoneal laparoscopic ureterolithotomy.
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